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ABSTRACT: This research explored the effects of training goal (learning goal vs,
performance goal) and training type (error management vs, error avoidance) on
word processing skill acquisition with older workers. Sixty-seven participants
were randomly assigned to one of four experimental conditions and attended two
interactive tutorial training sessions. Results indicated that error management
training lead to significantly higher performance test scores, learning quiz scores,
and requests for assistance compared to error avoidant training. Additionally,
learning goals generated significantly higher performance test scores and intrin-
sic motivation levels relative to performance goals. Other applications of error
management training are discussed,
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As the new millennium unfolds, one ofthe greatest challenges facing
organizations v̂ rill he securing a workforce that is hoth technologically
proficient and highly skilled (Cascio, 1995). One of the most prevalent
technological changes in the workforce is the desktop computer. Comput-
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ers are hecoming as common place in the office as desks and telephones
(Office of Technological Assessment [OTA], 1985). In fact, the fastest
growing job grouping in industry is computer and data processing ser-
vices (Bureau of Lahor Statistics, 1990; Cascio, 1995). The rapid and
widespread introduction of this technology has left organizations with a
growing need for skilled and proficient workers. Unfortunately, however,
demographic projections indicate fewer qualified persons entering the
workforce at the turn of the century (Goldstein & Gilliam, 1990). The
shrinking lahor market and the skill levels of potential employees sug-
gests that organizations will increasingly turn towards training of hoth
entry level and current employees to comhat technical obsolescence (Cas-
cio, 1995; Goldstein & Gilliam, 1990).

The challenges involved in developing effective computer training
programs for the twenty-first century are likely to he compounded hy
demographic projections which indicate that the population most likely
to he avaiiahle for training will he over the age of 40 (Cascio, 1995; Noe,
1999; Sandell, 1987; Warr, 1994). Due to hoth the aging of the "hahy
hoom" generation as well as the "hahy hust" generation, it is expected
that the numher of older workers will steadily increase. In fact, it is
anticipated that only 18% of the population will he hetween the ages of
20 and 29 hy the year 2000 (Cascio, 1995; Sandell, 1987; Warr, 1994).
Computer training programs will need to reflect these changing em-
ployee demographics. For example, research into the effects of aging on
cognitive and performance changes shows that not all intellectual ahili-
ties decline with age (Horn & Hofer, 1992). While short-term memory
and processing speed appear to decline with age, long-term memory and
quantitative knowledge appear to increase throughout adulthood. Train-
ing programs will need to be geared to reflect research of this sort.

Certainly, in most cases, computer skills are not an option for older
workers. Many older adults choose to remain on the job. Others are dis-
placed and seek work where computer literacy is the norm (Stems, Bar-
rett, Czaja, & Barr, 1994; Timmerman, 1998). Given these trends, re-
search on how to develop effective computer training programs for older
adults would seem imperative. And yet surprisingly, computer training
has not received the high priority the current market conditions suggests
it should (Frese & Altmann, 1989). Historically, when new technology is
introduced into the workplace, very little priority is given to training
issues (Algera, Koopman & Vijlhrief, 1986; Cascio, 1995). When com-
puter training is provided, common techniques such as interactive tutori-
als and videotape presentations are employed which tend to utilize for-
mats that minimize error-occurrence. And yet, in order for computer
training to he truly effective, it must acknowledge that errors will inevi-
tahly occur during training and on the joh.

When one examines the training literature, it is clear that errors
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have been construed as having a negative effect on learning—producing
strong emotional reactions such as stress and frustration. Trainees who
experience these emotions may decrease computer activity, cease explor-
atory strategies and consequently depend on inefficient strategies. By
integrating errors into the training process, these problems may be averted.

Frese and his colleagues have recognized the potentially positive
function of errors and have developed an approach to training called "er-
ror management training" or EMT. EMT is predicated on the assump-
tion that trainees should learn how to deal with errors rather than to
avoid them (Frese, Albrecht, Altmann, Lang, Papstein, Peyerl, Prumper,
Schulte-Gocking, WankmuUer, & Wendel, 1988; Frese & Altmann, 1989;
Frese, Brodheck, Heinhokel, Mooser, Schleiffenbaum, & Thiemann
1991). The goal of EMT is to help trainees redefine errors as learning
opportunities for which emotional and cognitive coping strategies are
available (Grief & Keller, 1990). To facilitate more effective behavioral
and emotional coping strategies, EMT deliherately incorporates errors
into the computer training program.

EMT is consistent with cognitive and action theories which argue
that errors can increase knowledge of a system hy enhancing the mental
model (Koslowski & Salas, 1996; Neisser, 1976). By having the learner
attend to errors and explore strategies to manage them, EMT training
leads to a deeper and more enduring understanding of a system (Fischer
& Lipson, 1986). EMT training allows for the exploration of the content
through hypothesis-testing and problem-solving strategies. Such activi-
ties generally lead to the development of more efficient knowledge struc-
tures. The learner develops mental models that not only include optimal
strategies, hut also knowledge of strategies that are not optimal (Ivan-
cic & Hesketh, 1996).

To encourage exploration, EMT uses a set of heuristics to help com-
puter trainees re-frame errors into a more positive experience (Frese et
al., 1991). Trainees are encouraged to view errors as a natural part of
any training experience. The heuristics edso reassure trainees that they
can overcome the error situation. Additionally, trainees are encouraged
to watch the computer screen and attend to changes as they occur. This
re-framing tends to reduce the stress or frustration evoked by the error
situation. Not consumed with negative feelings, trainees are hetter
equipped to focus on developing effective strategies to extricate them-
selves from the error situation. In this way, trainees remain open to the
environment and therehy maximize their learning (Morgan, 1997).

One of the clear strengths of EMT is that it explicitly acknowledges
that while errors may be avoided during training, they are inevitable on
the job site. Workers will invariably commit errors for a variety of rea-
sons. First, not all computer system features can be taught during train-
ing, exposing workers to novel error situations. Second, software is fre-
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quently updated and new versions released which tend to he susceptible
to 'Taugs." Finally, it is not uncommon for system malfunctions to occur
placing employees into error situations.

Research hy Frese and his colleagues has tested EMT against more
traditional error-avoidant computer training formats. Using rather
small German samples, Frese's research has yielded promising results.
Error management trainees demonstrated significantly higher recall of
computer commands, evidenced more competence in dealing with diffi-
cult tasks, and scored higher on overall performance rating compared to
trainees in error-avoidant conditions. Additionally, EMT not only im-
pacted skill acquisition, it also infiuenced trainees' moods. Results of
mood and frustration scales indicated that those in EMT were less frus-
trated and evidenced a higher mood state than the error avoidant group
by the end of the training.

Recent research hy Nordstrom, Wendland, and Williams (1998) also
has yielded positive EMT results. This study replicated Frese's research
using a much larger sample of American citizens. Results indicated that
computer trainees assigned to the error management group scored higher
on a performance test, reported less frustration, and reported higher in-
trinsic motivation levels compared to the traditional error avoidant
group.

Nordstrom et al. (1998) also investigated the impact that partici-
pants' goals for training had on their performance and emotional states.
Nordstrom et al., suggested that EMT was very consistent with the
"learning goal" construct descrihed by Elliot and Dweck (1988). Accord-
ing to Elliot and Dweck (1988), learners often enter the learning situa-
tion with very different goals. Some possess "learning goals" while others
possess "performance goals." Individuals with learning goals enter train-
ing with the goal to increase their ability and master new tasks. Errors
are viewed by these individuals as opportunities to increase knowledge
and develop their skill repertoire. Thus, errors are perceived as a natural
and instructive part of training (Dweck & Leggett, 1988; Elliot & Dweck,
1988; Wood & Bandura, 1989). When confronted with errors, those with
a learning goal orientation are more likely to request assistance in order
to maximize learning. They are likely to view ahility in terms of their
own improvement and are less likely to use comparisons with others as
a benchmark (Elliot & Dweck, 1988).

Those with a performance goal orientation to learning situations, on
the other hand, show a distinctly different pattern. These individuals
tend to seek affirmation of their competence and avoid negative judgments
from others. Additionally, they seek to validate and document their ahil-
ity as proof of their competence. Individuals who possess performance
goal orientations prefer tasks that minimize errors and provide opportu-
nities for intellectual proficiency. Errors, therefore, are viewed as deficits
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in performance and are evaluated as negative self-judgments (Dweck &
Leggett, 1988; Elliot & Dweck, 1988). Due to the manner in which errors
are construed, individuals with a performance goal orientation tend to
he less likely to ask for assistance. Additionally, those with this orienta-
tion may actually avoid learning situations rather than risking errors
(Wood & Bandura, 1989).

Although some research suggests that one's goal orientation toward
learning may develop from a very early age (Diener & Dweck, 1978; El-
liot & Dweck, 1988), there is some research which suggests that goal
orientation may be amenable to manipulation in training contexts (Czaja,
Hammond, Blascovich, & Swede, 1989; Wood & Bandura, 1989). Nord-
strom et al., (1998) investigated manipulating trainees' goal orientations
through the use of different training instructions. In addition to the posi-
tive EMT findings described above, Nordstrom et al., found that trainees
who were encouraged to develop learning goals reported higher intrinsic
motivation and were more likely to seek assistance during training than
those in the performance goal conditions.

Nordstrom et al., findings indicate that EMT, in comhination with
learning goals, might provide an effective mechanism to help organiza-
tions meet their computer training needs. But as beneficial as EMT and
learning goals appear to be, their utility for more mature trainees has
yet to be established. On the face of it, there are many components of
EMT which would seem conducive to the training needs of older workers.
For example, the self-paced training associated with EMT may be benefi-
cial to older workers in order to process new material more effectively
(Belbin & Belbin, 1972). Older workers may need additional time to com-
bat the interference of previously acquired skills. Additionally, the sys-
tem exploration which is encouraged by EMT also would seem to advan-
tage older workers. By allowing older workers the opportunity to explore
a task in greater depth, workers are able to block old associations and
build new schema (Czaja et al., 1989; Warr, 1994). Finally, hy re-framing
errors as a positive learning tool, older workers might be expected to
benefit from the same reduction in stress and frustration that the pre-
viously researched populations experienced (Frese et al., 1991; Nord-
strom et al., 1998).

In summary, while Nordstrom et al.'s, 1998 research utilizing EMT
in comhination with a learning goal orientation is promising, the age of
participants was 17-20 years. Given the projected population distrihution,
this research needs to he expanded to determine if trainees over the age of
40 would similarly benefit from this training method. Thus, this research
addressed the following question: How does type of training (error man-
agement vs. error avoidant) and type of training goal (learning vs. perfor-
mance) affect training outcomes for workers over the age of 40? The fol-
lowing hypotheses were tested:
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Hypothesis 1: Participants who receive EMT will perform hetter on
a performance test than those receiving error avoidant training.

Hypothesis 2: Participants who receive EMT will perform better on
a learning quiz than those receiving error avoidant training.

Hypothesis 3: Participants in the error management groups will evi-
dence high frustration levels at the time 1 measurement and low
levels of frustration at time 2 measurement as they gradually ac-
quire acceptance and error coping skills. The error avoidant groups
will evidence the opposite pattern of frustration levels.

Hypothesis 4: Participants who receive EMT or are assigned to a
learning goal condition will report higher intrinsic motivation levels
than those in error avoidant or performance goal conditions (i.e., a
main effect of training and type of goal is posited).

Hypothesis 5: Participants assigned learning goals will ask for help
more frequently than participants with performance goals.

METHOD

Participants

Sixty-seven participants took part in the study. Participants were
recruited via an advertisement in a local community paper. The adver-
tisement offered two free Microsoft Word software training sessions for
those 40 years or ahove. This age group was selected because 40 years
of age is the youngest age protected under the Age Discrimination in
Employment Act (amended ADEA, 1978). Additionally, this age range
has been estimated to be the largest employed group in the year 2000
(Warr, 1994). Participants' ages ranged from 40 to 80, with a mean age
of 55.1. Participants predominantly came from the community at large
with only one participant heing a non-traditional student, in a large mid-
western university. Seventy-two percent of the participants were female
and 28% were male.

Participants were requested to apply for training only if they had
little or no previous computer experience. The majority of participants
(58%) had access to a computer and used it daily or more than once per
day. Fifty-seven percent of the sample indicated that they had "never
used" a word processing program or had used a word processing program
"very little." Twenty-four percent had used a word processing program
"some" and 18% indicated "considerable usage."
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In terms of specific experience with Microsoft Word, 48% ofthe par-
ticipants had "never used" any version of Microsoft Word, 28% of the
participants responded using Microsoft Word "very little." Eighteen per-
cent had "some" Microsoft Word experience while only 6% rated them-
selves as having "considerable usage."

Free word processing lessons were the only incentives offered partic-
ipants. All participation was voluntary and all participants were treated
in accordance with the American Psychological Association's guidelines
(1994).

Procedure

All participants took part in two training sessions. A maximum of
twenty participants attended each session and each group attended two
separate sessions. Each session was scheduled for approximately two
hours. All training sessions were conducted according to a self-paced for-
mat. The same instructor was present for all sessions, and was not in-
formed of the research hypotheses until after all data had heen collected.

The experiment utilized a douhle hlind, 2 x 2 factorial ANOVA de-
sign. The two factors were goal tj^je (learning vs. performance) and train-
ing type (error management vs. error avoidant). The four conditions
were: learning goal/error management, learning goal/error avoidant, and
performance goal/error management and performance goal/error avoidant.

Prior to the first session, participants were randomly assigned to
one of the four experimental conditions. All participants in the same ses-
sion were involved in the identical experimental condition. Before ses-
sion one commenced, participants were asked to sign the informed con-
sent form and were asked to complete a demographic questionnaire.

Experimental Manipulations

Manipulation of the training goal (learning or performance) was ac-
complished hy providing participants with different training instruc-
tions. Instructions for the error management and error avoidant condi-
tions were replicated from the Nordstrom et al. (1998) study, which were
based on those used by Frese et al. (1991) and Wood and Bandura (1989).
Participants randomly assigned to each condition hoth heard (the in-
structor read the instructions prior to each class) and read (each partici-
pant received a written copy ofthe instructions) a different set of instruc-
tions.

EMT I Learning Goal instructions emphasized that the trainee's goal was
computer mastery and individual improvement. Moreover, the in-
structions stressed the benefits of making errors and presented
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trainees with four heuristics (see Figure 1) to help them cope with
errors.

EMT I Performance Goal instructions stressed that the trainee's goal was
to demonstrate high performance relative to other trainees and also
mentioned that computer performance was diagnostic of intellectual
ability. The instructions further informed trainees of the benefits of
making errors and presented the four heuristics.

Error Avoidant I Learning Goal instructions again emphasized skill mas-
tery and individual improvement but stressed that errors inhihit
learning and were to be avoided during training.

Error Avoidant I Performance Goal instructions again stressed maximum
performance relative to other trainees. The instructions noted that
acquiring computer knowledge is diagnostic of intellectual ability.
Additionally, trainees were told that errors inhibit learning and are
best avoided.

In addition to written instructions, trainees in the EMT conditions were
exposed the four heuristics presented on an overhead during training.

Sessions

During the first session, participants were read the instructions and
were provided time to become familiar with the keyboard. The keys that
were of special note are: ESC, ARROW KEYS, ENTER, BACKSPACE,
and SPACE BAR. Additionally, participants were familiarized with func-
tion keys, the mouse, and the mousepad. Participants were then asked
to begin training by following the written instructions provided in a
training manual.

If questions arose during training, participants were asked to raise
place a sheet of colored paper in a container next to their computer and
the instructor would come to them. Research assistants kept a record of

Figure 1
Error Management Training Heuristics

1. I have made an error. Great!

2. There is a way to leave the error situation.

3. Look at the screen.

4.1 watch what is on the screen and what is changing.
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each participant's requests for help. Participants then hegan the com-
puter training.

After the first session was completed, participants were asked to
return all materials to the instructor. They were told that they may keep
the instruction manual following the completion of the second session.
Participants were then thanked for their attendance and reminded of
their next session.

The second session took place one week later and commenced in the
same manner as the first. Participants were again given the instructions
appropriate for their condition and were provided time to re-familiarize
themselves with the keyboard. If the session was an error management
session, the four heuristics were again displayed on an overhead projec-
tor. Lastly, participants were asked to follow the written instruction in
their manual until they completed the computer training begun in the
first session.

At the end of the second session, a "forced error session" was intro-
duced. During this period, participants were confronted with an error
situation. The participants were asked to perform corrections to text
based on the skills they had acquired during training. The error-avoid-
ant group was provided with step-by-step solutions to these corrections.
The error management group received no written solutions. The error
management group therefore had to find the solution to the error situa-
tion by themselves.

After the completion ofthe error session, two measures were admin-
istered. Participants were asked to complete an emotional response ques-
tionnaire and a manipulation check. Participants also completed a per-
formance quiz. The performance quiz required participants to once again
edit text similar to the error session however, in this case, no group was
provided with solutions. Following completion of the performance quiz,
participants completed the Mayo Intrinsic Motivation Questionnaire and
a second administration of the emotional response questionnaire. Fi-
nally, participants were debriefed and thanked for their participation.

Measures

The mean, standard deviation and reliahilities for each scale used
in the study, as well as the intercorrelations for the sample, can he found
in Table 1. The following dependent measures were administered to par-
ticipants:

Demographic Questionnaire. Participants were asked to complete a brief
demographic questionnaire. This questionnaire was based on a similar
questionnaire used by Nordstrom et al. (1998). Information was solicited
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regarding gender, age, access to computers, and previous computer expe-
rience.

Emotional Response Questionnaire. This five-item scale was used in the
Nordstrom et al. (1998) study and was hased on a similar questionnaire
used hy Frese et al. (1991). It was designed to measure the emotional
responses of participants to error situations. The questionnaire was ad-
ministered twice: a) immediately following the forced error session and
h) following the performance quiz. Scores could range from 6-42. Low
scores were indicative of low levels of frustration.

Goal/Training Manipulation Checks. A thirteen-item questionnaire de-
veloped by Nordstrom et al. (1998) was used to confirm the effectiveness
of the experimental manipulations. Six items examined whether those
assigned to the learning goal conditions believed it was their aim to de-
velop mastery of the task. The score range for this component is 6-42
with higher scores associated with learning goal orientations and low
scores associated with performance goal orientations. Seven items were
used to examine whether error management training and error avoidant
training participants viewed errors differently. Scores on this measure
could range from 7-49 with low scores indicating an error avoidant view
of errors and high scores indicating an error management view of errors.
The measure used a 7-point Likert response scale with "strongly dis-
agree" and "strongly agree" as anchors.

Mayo Intrinsic Motivation Questionnaire. This questionnaire consisted
of 23 questions and used a 7-point Likert response scale format. The
maximum score of 161 indicates the highest intrinsic motivation level
possible. In previous research the scale has demonstrated acceptable
properties reporting an internal consistency of r = .93 (Mayo, 1977), and
split-half rehabiUty of r = .96 (Fisher, 1978). Construct validity had been
supported by results in a direction consistent with predicted cognitive
evaluation theory (Fisher, 1978; Mayo, 1976). These results indicate the
Mayo questionnaire was both a reliahle and valid measure of intrinsic
motivation.

Learning Quiz. The Learning quiz consisted of 10 items that sampled
knowledge of key comhinations used in word processing functions. The
format was multiple choice . For each item, participants' responses were
judged as correct (1) or incorrect (0). Scores on the quiz ranged from
0-10.

Performance Test. The performance test was developed to measure post-
training word processing knowledge. It consisted of fourteen different
questions that required students to perform a variety of tasks and func-
tions on the computer screen to an assigned text (e.g., spell check the
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document). Trainees received one point for each question they completed
correctly. Students were not provided assistance during the performance
quiz. Scores ranged from 0-14 with higher scores indicative of higher
performance levels.

Material

Instruction Manual. A twenty-page manual was issued to each partici-
pant. The manual covered: creating a document, typing text, reviewing
the status and command hars, naming a docxmient, saving, moving through
a document, editing text, bold and italic functions, inserting text, retriev-
ing files, copying and moving text, the undo function, and spell check.

Equipm,ent

Participants completed their training at a workstation connected via
a local area network. Each station was equipped with an IBM computer
and a color monitor, and the seating was arranged so that the partici-
pants viewed the screen from a distance of approximately 20 inches. The
software used during the training was Microsoft Word, (version 6.0).

RESULTS

Manipulation Checks

As expected, EMT trainees reported more positive feelings regarding
making errors (M = 42.48; iSZ) = 6.14) compared to error trainees (M =
26.78; SD = 9.72) {t {df= 4)) = -7.75; p < .001) (see Table 1 for correla-
tions). Additionally, participants in the learning goal conditions were
more likely to report that their goal in training was to master the mate-
rial and improve their individual performance (M = 33.54; SD = 5.68)
relative to participants in the performance goal conditions (M = 29.63;
SD = 5.60) it {df= 4) = -2.84; p < .01.)

Hypothesis 1

As predicted, an ANOVA revealed that EMT participants success-
fully completed more task assignments on the performance test (M =
10.98; SD = .65) than those under error avoidant conditions {M = 6.05;
SD = .60) (F (1, 63) = 30.70; p < .001; eta^ = .33). Though not predicted,
there was a main effect for goal type (F(l, 63) = 5.13; p < .05; eta^ = .08).
Participants assigned to learning goal conditions successfully completed
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more task assignments (M = 9.52; SD = .61) than those under perfor-
mance goal conditions (M = 7.50; SD = .64). The interaction between goal

and training type was not significant (F(l, 63) - .05; p > .05).

Hypothesis 2

As hypothesized, an ANOVA revealed a significant main effect for
training type (F(l, 63) = 9.01; p < .01; eta^ = .13) for participants' learn-
ing quiz scores. EMT participants scored significantly higher on the
learning quiz (M - 7.96; SD = .35) than participants in the error avoidant
conditions (M = 6.55; SD = .32). Goal type was not a significant main ef-
fect (F(l, 63) = .38; p > .05). Additionally, the interaction term failed to
reach significance (F(l, 63) = .04; p > .05).

Hypothesis 3

Contrary to what was hypothesized, results from a repeated ANOVA
did not find a significant Training Type x Time interaction (F(l, 63) =
.02; p > .05) for participants' frustration scores across time. Additionally,
none of the between subject effects nor the within subject effects
achieved statistical significance.

Hypothesis 4

Contrary to the hypothesis, training type did not emerge as a signifi-
cant main effect (F(l, 63) = 2.44; p > .05) for participants' intrinsic moti-
vation scores. However, consistent with predictions, goal type was a sig-
nificant main effect {F(l, 63) = 3.84; p < .05; eta^ = .06). Those assigned
to the learning goal conditions reported significantly higher levels of in-
trinsic motivation (M= 135.56; SD = 3.18) compared to those in the per-
formance goal conditions (M = 126.55; SD = 3.33). The interaction term
hetween training type and goal type did not reach statistical significance
(Fil, 63) - 3.26; p > .05).

Hypothesis 5

Contrary to the hypothesis, there was no main effect for goal type
(F(l, 63) = 1.87; p > .05) on the number of requests for assistance partici-
pants made. However, there was a main effect for training type (F(l, 63) =
6.03; p < .05; eta^ = .09). EMT participants (M = 8.77; SD = .71) requested
help more frequently than did participants under error avoidant condi-
tions (M = 6.41; SD = .66).
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DISCUSSION

Our results indicate that EMT had beneficial effects on the perfor-
mance test scores, learning quiz scores and requests for assistance of
mature learners. Furthermore, learning goals promoted high computer
performance levels and fostered intrinsic motivation in our sample. It
also is worth noting that the significant effects found in this study ex-
plained a non-trivial amount of variance in the dependent measures. The
effect sizes across dependent measures ranged from 6-33%.

Although EMT and leaming goals showed positive effects on the ma-
jority of dependent measures, participants' frustration levels failed to
show any experimental effects. The failure to find effects may be due to
environmental factors. While this study was conducted in an environ-
ment similar to traditional training settings, it was still a controlled en-
vironment. For instance, participants were allowed to complete training
without the interruptions that might occur in work settings. Further-
more, participants were aware that they were part of a research study
and not in a job training session. Participants' frustration levels might
be elevated in a job-training environment where training success (or fail-
ure) has real organizational consequences.

While the results from this study paint a positive picture for inte-
grating error management and leaming goals into computer training sit-
uations, results must be considered in light of experimental design limi-
tations. First, the motivation and educational levels of the group may
have differed relative to another sample of older adults. In terms of moti-
vation, the participants in this study answered an advertisement in the
local commiuiity paper and were required to attend two, two-hour eve-
ning courses. Taking the initiative to answer the advertisement and to
attend the classes may have resulted in a highly motivated sample. In-
deed, this sample evidenced high motivation scores across all conditions.
Regarding education, this research was conducted on a large mid-west-
ern university campus in a community where the population distribution
may have been skewed towards possessing higher levels of education.
Unfortunately, educational experience was not requested on the demo-
graphic questionnaire and, therefore, it was not possible to determine if
this sample was representative of the population at large.

Second, the experimental effects may be more pronounced for cer-
tain age ranges. In support of this, analysis ofthe data revealed negative
correlations between age and performance test scores as well as age and
leaming quiz scores. Certainly, the age span of this sample was quite
large with a minimum age of 40, a maiximum age of 80, and a mean age
of 55.1. Thus, the effects of training tjT)e and training goals may be more
concentrated or diffused across certain age ranges. However, the sample
size precluded the analysis of results for certain age ranges. Future re-
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search might examine the effect of EMT and leaming goals in samples
more homogeneous in age.

Finally, based on this study, managers may be inclined to adopt an
error management/learning goal approach to training. If so, they may
want to consider some practical issues. First, organizations may have to
invest additional training time. EMT elongates up-front training time
because trainees are encouraged to work through encountered errors in-
dependently. Additionally, results of this study indicate that those in
EMT conditions asked more questions than did error avoidant trainees,
which also might add to time spent in training. However, the amount of
additional training time need not be substantial. During this study, both
error avoidant and error management participants completed the train-
ing within the two-hour time limit with very little variance in completion
times. Moreover, computer performance tests and leaming quiz results
suggest that organizations might actually show an overall saving of time
as potentially costly and time consuming "on-the-job" errors are de-
creased. A second practical issue has to do with organizational climate.
In order for the positive effects of EMT and leaming goals to be fully
realized, the behaviors and cognitive strategies learned during training
need to be nourished back on the job. In other words, the positive fram-
ing of errors and the encouragement of system exploration cannot be
restricted to training settings.

Although this study focused on computer skill acquisition in mature
learners, EMT may prove useful in the training of other skills and with
other worker populations. For example, EMT seems particularly applica-
ble for the training of important interpersonal skills (i.e., employee disci-
pline situations). Management trainees may benefit from actually mak-
ing interpersonal blunders, exploring these problematic communications
and then developing more effective strategies for dealing with disci-
pline problems. Using this approach, managers may have a better un-
derstanding of what strategies work and which do not in employee rela-
tion situations. EMT also may extend to other worker populations. One
underrepresented group, for instance, that may benefit from EMT is
the developmentally disabled (Denton, Feaver, & Spencer, 1986). Just
like older adults, this group is expected to comprise an increasingly large
segment of the US workforce by the year 2010 (Sandell, 1987). And just
like older adults, this group may benefit from training programs which
allow more time per session, anticipate frequent requests for assistance,
and are "user friendly" (Nurius, 1990). Future research might explore
the generalizability of̂  EMT to other workplace skills and populations.

In conclusion, as we begin the new millennium, the rapid infiux of
computers into organizations shows no signs of slowing. If organizations
are to stay abreast of these changes, they must obtain a workforce versed
in computer skills (Bureau of Labor Statistics, 1990; Cascio, 1995). The
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forecasted labor shortages, due to the baby bust generation, will force
organizations to turn less towards selection and more towards training
(and retraining) if they are to meet their technological needs (Cascio,
1995; Goldstein & Gilliam, 1990). Couple this trend with the trend to-
ward greater adult longevity and vitality (Quinnones & Ehrenstein,
1996) and it soon becomes apparent that organizations will require re-
search to help them design effective computer training programs for life-
long learners (Baldi, 1997; Charness, Schumann, & Boritz, 1992). EMT
and the inclusion of learning goals into training programs may be steps
in the right direction. Our results combined with this those of Frese and
his colleagues (1988, 1991) and Nordstrom et al. (1998) indicate that
human beings not only to learn from being allowed to make mistakes,
they seem to leam best when encouraged to make mistakes.
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